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Dimensional Analysis 
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Nozzle Wall Fluctuating Pressures 
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Nozzle Wall Fluctuating Pressures 
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Wall Fluctuations Downstream of Transition 
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r-J 



BAE is located just downetream of 
nozzle transition 


BAJ is located downstream of nozzle 
transition near nozzle lip / exit 



Increasing inlet pressure 
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Non-Dimensional Screech Frequency 




an / a si 


an / fa ^ 


LO 

ro 


ro 


LO 

CM 


r\j 


LO 


z 



c 

s 

o 

JO 

iA 


on l. 

— <u 
>* _Q 

2 | 

S i 

f-g 

4 = « 

on j. 

cd a; 
c • r "' 

O TJ 

^ 4^ 

c ^ 
cd S 

E ro 

Cl 

^ g i5 

S 2? 

o 

*• >5 

-c 

> 


^3 

<0 J— 

"D U 

cd -c 

■M O 

O ro 

Q. T 

£ JO 

lo o 

rc j-T 

-a jo 
cd 3 

Tj 00 
N r~ 

g 5 

O 4-» 

c u 
— CD 




tf 


O O 

u <D 
UO JZ 


E 

ro 2 

3 

XJ ro 

_ 4-J 

O ro on 

rs^-g 
a» 5 n 

f * 2 


on 

• r- ^ 

.t± x: 

x T3 

CJ o 
"O 

C “D 
rO <D 


JO 

a! 


X 
CD 

JD £ 

N 

g* 

1o a! £ 

ji! 

S52 

a! § 55 
> o m 

<D 00 O 

-C -M 4J 

C (tJ 
in CD L 
'7^5 CD 
=> E 3 
(D « W 
CD CD 


CD 

X 


Zj Q. 



on 

CD ^ 

| * 
E on 
CD Q_ 

S-5 
£ 8 
CD .£ < 

o is 
^ ro 

-C XJ 

a> ^ 

« . 

. . •/> 


on 

CD 

U 

C 

CD 

L_ 

CD 

V*- 

CD 

,a: 


c 

ro 

c 

E 

o 

*o 


n | 

it 

XJ on 

a> ^ 

z 1 1 

CD *" 

Y % 

S g 

CL E 
X 


CD 


CD 


c 
o 

‘X3 E 
u o 

CD il 

35 


> 
_>% X3 
^ ro 

5 £: 
& 

£ c 
on O 
3 U 


x; 

/"• "N 




cT Q 


STD Fluids Workshop 2001: 2-D Dual-Bell CoU Flow Tests 





(>jd) iprab/.d 


T) 

CU 

£ 

CU 

1/0 

-O 

O 


C 

£ 

O 

"O 

CL 

E 

03 


■p oi 

CD 4 -j 

4-» 4— J 

03 03 
” CL 


U 

o 

oo 

to _ 
03 rz- 


£ 

O 


a; qj 

0 


3 
00 

CO Q 

Sf c 

CL ^ 
on <u 
c -9 

03 To 
3 "D 
3 9 

£ (N 



on 


c 

00 




cu 

T3 

CU 

00 

-M 

C 

OO 

>* 

O 

sz 



03 

£ 

3 

0 

-C 

00 

4-J 

u 

_3 

O 

sc 

X3 

03 

<u 

"O 

u. 

3 


"D 

C 

03 

2T 

U 

a> 


c 

O 

Xj 

03 

v_ 

03 

Cl 

CU 

oo 

u 

CU 

U 

3 

"O 

00 

C 

03 


o 

oo 

CD 

oo 

00 

03 

CL 


-X C U c 
CL 03 O O 
E cl 

s $ 


on 

X o 


" to 

C =3; 

£ u 

I ss 


00 

c 

o 

X3 

OJ 


o 

.c 

a 

£ 

£ 


<u 

1/1 

03 

_c= 

- £■ 
~o o 

'C 3 
CU O 

E 

o 


TD 

C 

05 

CU 

■4— > 

CU 

L> 

u 

00 


O 

-Q 

dJ 

CL 

O 


c 

o 

Xj 
03 
U 

o 
o .E 

JZ 4 J 
i/i 03 


on 


•£ i 


o 

• jmm 

4~> 

JT 0 

*u 

to 

o 

c 

o 

Xj 

05 

In- 

05 

CL 

CU 

cn 


O u 

S 8 

f 5 

Q. -- 

Si 

c * 

(U <u 


£ 

o 

4-» 

00 

cu 

V4— 

cu 


00 on 

c c 

o E 

4—1 (0 

-S 3 

^ u 
u 3 

8 * 

c 

_ o 

o 00 

T 3 Qj 

£ JS 

03 


F= CU 


N 

0 

c 

c 

cu 

cu 

£ 

4-4 

cu 

-Q 

10 a. 

1 1 ^ 


N 

N 

o 

c 

cu 


. 00 

a; cl 

> i— 

0 ) 05 
— ' ’ JC. 

£ 

-9 ^ £ -o 

gs 

3 a- 2! 

01 - 
£ 

o __ 

■5.S 


£ cu 

£ 0 
_ <u o 

w 3 c 
>* in 


c 

o 


(U 


3 .t=! 

£ g 

3 2 

CL iD 


03 

U 


<U 

E 

E 

>s 


o 

c 


in 


1 

4 

5 : 

3 

a 


£ 


Characteristics above will be compared to 3-D 
dual-bell nozzle cold flow data 


Acknowledgements 



B 

£ 

u 

£ 

LL 

8 

a 


c 

nj 

T 


O 


on 

O 


c 

-M 


•»- u. 

eo 

Lp 

c cd 

L- 

CD 

C (D 

(U 

CD 

JO c 

Q. 

JO 

CL oh 

O 

oh 

.M C 
to CD 

S* 

c 

CD 

Pj +- J 


>* 


u 


: cd 

(0 

13 

• 4-J 

V4— 

U 

d» : 

• 

• 

03 

> 

• 

<*- 

O to 

L. 

, 

u. 

CD 

2 

on .cd 

-M 


E 

CD ^3 

to 

£ 

CD 

C Q 

<u 


on y 
c | 

L— 

CO 

To 

£ 

<u „ 

§ s 

£ 

c 


(0 <c 

<D 

0 

J Q 

X 

X 


to 

to 

<0 

c 

<0 

ca 

C to 

o o 
S E 

.52 a: 

u no 
no 
5 


to 

c <0 ‘S 


to 

c 


to 

3 


CD 


ro 
“O 

U 

E 

rO 

c 

no ^ 


To "O - 

-M 11 TO 

c .X c 
CD P o 


<0 


a. 

E 

o 

u 


■Q 
CD 
CD 
C£ 

s 5 

t v *“ 

i= '*— 
to (U 

Q -) 



57ZJ Fluids Workshop 2001: 2-D Dual-Bell Cold Flow Tests 



£ 

<D 

00 

<0 


CD 

-o C 

3 o 

< a 


CD 

M 

o 


c 

•B.= 

CO O 
_g — > 

23 

« “ < 


CD 

CO 


CO 
3 
Q 

"cO 

!& 

£ O' 

<u T " 

E > 

9 - 

« a 


- S 

sS 

“ci 
rs 
rs 
CD m 

g 

CO O 
Q 
u 


to 


3 


O 

CO 


C 

U 


00 

> C 
CO ^ 

c 2 
< E 

lo ^ 

u (0 

a < 

i ° 

4_j 

<£ ^ 
CD 

r > 

u E 


oo 

iA 

CD 


00 


CD 

U 


TD 

C 

CO 


CD 
J* 
oo 
CD 
Cxi 

- c 
^ ° 

H o & 

c fcj - 

^ Z D 

on on "o 

z c „ 

~ *Z3 CD 

• CO U 
<t oo C 

* C <D 
> <U i- 

- CL CD 

12 t c 
o o 
^ o u 


c 

o 

4-J 

CD 

u 


oo 

00 

CD 

L. 

a. 

* 

£ 

CD 

> 

E 

=> 

c 

o 

4-J 

CD 

U 

c 


oo 

U 

E 

fO 

c 

> 

Q 

00 

CO 

O 


oo 

CO 

4-» 

c 

CD 

E 

CO 

"O 

c 

D 


«/T °2 
c l n 
o o 

E ^ 
E -T 



5730 Fluids Workshop 2001: 2-D Dual-Bell Cold Flow Tests 


